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SHUTTIE CRITICAL ITEMS LIST ~ MSELS GROUND STATION

SUBSYSTEM: GROUND STATION - MSELS PMEA NO.: 05-2M0-00008  REV: 11 Jul &5
ASSEMELY : Shelter ABORT': CRIT. FUNC: 1R
P/N : 517070 CRIT. HDW: 2

: VEHICIE 102 103 104 105

QUANTITY : 1 EFTECIIVITY: X X X X
: FEASE(S) PL 10 OO DD X is
REDUNDANCY SCREEN: A-pass B-fail C-pass

OES: } OES: Wi
EL: __/_.__7 - Rﬂ;: I T
QE: \ QE: ' /

ITEM: Shelter

FUNCTION: Monitors AZ/IME subsystem for Croeper cperation; generates 2larm a2
Causes MSELS shutdown if AZ/IME RF autoat is lost or is erronecus.

FATURE MODE:  AZ/DME quidance RF aotput is operating prperly, bot AZ and/or
DME PM/EITE fails so that it is then unabple to generzte an AZ/IME
failure alarm, even if there is a malfimction in the AZ ard/or IME BT
Tt

QLSE(S): A Shelter IRU fails due to piece p2rt electrical failure. The
1X’s which can cause this failure mde (C5-2M0—00008) are listad below,
with IRJ Desigrator No., LRJ 2/N, amd IRJ Name:

I=T No.: IXT P/N: IHJ Name:
160 501825 Power Surply
322 517076 Panel, Dntrance, Sicma)
224 517079 Cables, Interconn, Imterior (inside Shitr)
325 517081 Harmess, Rack
430 517082 Control Monitor
S50 502332 Field Monitor Cirtuits, Azimrith/DME
580 502146 IME Unit
710 517080 Cables, Intercomn, Externz]l ($o/from Shltr)
920 518007 Assy, RF (Switching)

IFFECT(S) : (A)SUBSYSTEM (B) INTERFACES (CYMISSION (D) REW/VEHICIZ

(A/B) Correct AZ ard [ME RF output frum the Shelter comtimues without a
break, -so there is no apparent effect. Bowever, next failure (if in
AZ/IME chammel) will cause errcnecus AZ and/or IME RF output sigral,
rather than the interded MSEIS shrtdewn.

(C) No effect.

(D) No effect first failure; correct AZ and IME sigrals cortimue to the
Orbiter. Possible loss of crew/vehicle after secod failure (lost or
aronecus cutput fram shelter) due to degradation of terminal area
approach ard landing functions.
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SHUTTIE (RITICAL ITEMS LIST - MSELIS GROUND STATTCN .

SUBSYSTEM: GROUND STATION - MSBELS FMEA NO.: 0S~2M0-00008 REV: 11 Jul 89

DISFCSTION AND RATICNALE:
(A) TESI&N (B) TEST (C) INSPECTION (D) FAIILRE HISTORY (E) OPERATICNAL USE

(A)~ DESIN
The MSELS design was structured fram existing/proven grard-based larding
systems ard upgraded to meet MII~E-4158, MII~STD-454 amd all subsidiary
specifications in effect at the time of mammifacture. Military ard
standard NASA approved parts, materials and processes were used.

The design evolved from a timely ard in-depth internal design review
precess culminating in an optimm reliability/maimtainability/performance
erd-item product. The design review process included studies such as
IMEA, electrical amd thermal analysis, sneak circuit analysis, worst case
stidies, tolerance analysis, etc. which resulted in direct impact of tha
design. ‘ BT

The design was approved via the formal NASA-Faten FOR, (TR, PCA, FCA ard
certificaticn process. '

(3)- I==T ‘
The MSELS progranm consists of an equipment confidence baild=up approach
starting from 100% screening of camonents (burn-in ard envirormental
test). Envirormental testing of SRU‘s ard 100% taperature/vikration
tests at the IR amd equipmert rack-level.

In plant ATP for functional performance verification ard workmanship will
be performed ard witnessed by Eaton, NASA ard AFPRO cn all IRJs ard agein
at system level.

Site testing and certificaticn will be performed cn each system after
irstallation. Anmual flight tests are comducted to demonstrate contirued
syscan campatibility.

Grard Turnaround Test - Verify cperaticn of the MSELS Grourd Station
prier to each Orbiter larding. :
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()=

(D)=

NSPRECTION

the performance of visual ard dimensicnal examinations. All electrical,
mechanical ard raw material records that certify materials ard pnysical
properties per drawing/specification requirements are retained by
receiving inspection as required by contract.

v t
All detailed inspections are plarmed out by the methedization demartoens
for all new builds, spares ard repairs for the MSELS Programs.
Inspection points are designated to permit inspection before the
applicable portions of the assembly beccme inacmessible amd prior to the
next assembly operation.

Criticz] Proceessg

All processes ard certifications are monitored amd verified by
inspection. The critical processes are soldering, conformal coatirg,
torquing argd boresiting, application of adhesives/saalarmrs and
application of chemical film.

Testing
All parts of the TP are cbserved ard verified oy GA.

ot

Hardl ino/backagirg

All parts ard assemblies are protected from damage or comtamination from
the point of receiving inspection to fimal shipment, throuch metheds
detailed in a docmmented procedure. This Pardling proceduere is in effecs
for all newly built hardware as well as for repair units. QA axdits
conforzance t©5 this procedure in acecordarce with its imternal audit
scnedule, amd all areas are considered uder contimious audit By QA with
Tespect to material handling., The maintenance of electrestatic discrarce
Prevention methods is verified by QA through pericdic audits. All
hardwamitansarepackagedardprctectedaccozdi:gtomtract
requirements and are verified by inspection. Evidence of inspection of
packagirg is recorded on the applicable shipping decment.

Fallwe History
All field ard flight failures were reviewed and there have been ro
reported failures in the MSELS-MD or MSEIS-JR alarm circuitry.
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SUBSYSTEM: GROUND STATION - MSELS FMEA NO.: 05-2M0-00008 REV: 11 Jul 89

(E) - OFERATIONAL USE '
For lower ceilings (8,000 to 10,000 feet) or night ocperaticns, recundarc
MSRLS (single-fault tolerance) is required for larding on a concrete
ruway. MSBLS is also mandatory for daylight landings on the lakebed
with reduced ceilings, but is not required to be redudarmt. Deorbit is
not attempted if the ceiling is less than 8,000 fest to ensure good
visibility at low altitude. If radar tracking data (available at
Edwards, KSC, and Nerthrop anly) amd groud commumnications are available,
the MCC can attampt to resolve a MSELS dilemm. Remote control ceerators
are trained to evaluate system health ard recognize probable failure
modes from the Remote Control Unit Display. 'The Remote Control Unit
Display is monitored to detarmine the nature of the malfunction {(hard
failure, intermittent, or ramdem) ard advise the chain of cammard ¢n the
status ard the estimated time to restore cperation.
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